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Preparation of dl-3-formoxy-5-formamide-9,10,l l-trialkoxy-2,3,4,4a,6,7-hexahydro-5H- 
dibenzo[a,c]cycloheptatriene 



Detailed description of the invention 

The present invention relates to a method of preparing a dl-3-fonnoxy-5-formamide- 
9,10,1 1-trialkoxy -2,3, 4,4a,6,7-hexahydro-5H-dibenzo[a,c]cycloheptatriene useful as an 
intermediate for N-acetylcolchinol which brings about increases in plant cell chromosomes and 
also has anticancer activity against breast cancer etc. 

The present invention is a method of obtaining a dl-3-formoxy-5-formamide-9,10,l 1- 
trialkoxy-2,3,4,4a,6,7-hexahydro-5H-dibenzo[a,c]cycloheptatriene shown by the general formula 



(R in the formula denotes a lower alkyl group) 
by reacting a 3-hydroxy-9,10,ll-trialkoxy- 1,2, 3,4,6, 7-hexahydro-5H-dibenzo[a,c]cycloheptatrien- 
5-one shown by the general formula 



Application Number 36-36475 (1961) 
Filed 12 October 1961 



Inventor T. Nakamura 

Shinagawa Works* Sankyo Ltd. 

1-888 Nishishinagawa, Shinagawa-ku, Tokyo 
Applicant Sankyo Ltd 

3-1-6 Nihonbashi-honcho, Chuo-ku, Tokyo 



Representative M. Suzuki 

Agent Patent attorney Y. Katada 





(R in the formula is defined as before) 



1 



with formic acid and formamide or a substance producing formamide. What are meant by 
substances producing formamide as used in the present invention are substances such as urea, 
ammonium formate, acetamide or ammonia which react with formic acid to produce formamide 
and this reaction proceeds readily if they are heated with the 3-hydroxy-9,10 J ll-trialkoxy- 
l^^^^J-hexahydro-SH-dibenzot^cJcycloheptatrien-S-one together with formic acid. 

The target compounds can also be obtained by first reacting a 3-hydroxy-9,l0,l 1-trialkoxy- 
l,2,3,4,6,7-hexahydro-5H-dibenzo[a,c]cycloheptatrien-5-one and formic acid separately from the 
formamide, or a substance producing formamide, e.g. ammonium formate, and afterwards adding 
the formamide or substance producing formamide. 

Heating temperatures of around 1 80°C are ideal for this reaction but the reaction will also 
proceed satisfactorily at temperatures higher or lower than this. 

The substances obtained by this reaction, namely dl-3-formoxy-5-formamide-9,10,l 1- 
trialkoxy-2,3,4,4a,6 ) 7-hexahydro-5H-dibenzo[a,c]cycloheptatrienes are novel compounds unknown 
in the literature and useful intermediates in the synthesis of colchicine. 

By saponifying and oxidising the dl-3-formoxy-5-formamide-9,10 ) l 1-trialkoxy- 
2,3,4,4a,6,7-hexahydro-5H-dibenzo[a,c]cycloheptatriene obtained in accordance with the present 
invention to form dl~3-keto-5-acetylamide-9, 1 0, 1 1 4rialkoxy-2,3,4,4a,6,7-hexahydro-5H- 
dibenzo[a,c]cycloheptatriene and then treating this with N-bromosuccinimide, N-acetylcolchinol 
can be formed. N-acetylcolchinoi is known to be a substance with anticancer activity, as reported 
in the Journal of the-National Cancer Institute, Vol. 13, p379 (1952) etc. 

The 3-hydroxy-9, 10,11 -trialkoxy- 1 ,2,3 ,4,6 J-hexahydro-5H-dibenzo[a,c]cycioheptatrien-5- 
one(s) used as starting materials in the present invention are novel compounds and substances 
obtained by condensing a pyrogallol-l-monoalkylether with ethyl-2-oxo-5-hydroxycyclohexane 
carboxylate to give 3-alkoxy-6-oxo-4,8-dihydroxy-7,8,9,10-tetrahydro-6H-dibenzo[b,d]pyrane; 
this is then acted on by an allylhalogenide to form 3-alkoxy-4-allyloxy-6-oxo-8-hydroxy-7,8,9,10- 
tetrahydro-6H-dibenzo[b,d]pyrane; and having heated and reacted this with a strong base, it is 
oxidised to form I -formylo-alkoxy^-oxo^^-dihydroxy-?^^, 1 0-tetrahydro-6H- 
dibenzo[b,d]pyrane; this is reacted with malonic acid in the presence of an organic base and the 
resulting substance is reduced to give 2-carboxy-3-alkoxy-6-oxo-4,8-dihydroxy-7,8,9,10- 
tetrahydro-6H-dibenzo[b,d]pyrane-l -propionic acid; this is decarboxylated and the resulting 3- 
alkoxy-6-oxo-4,8-dihydroxy-7,8,9, 1 0-tetrahydro-6H-dibenzo[b,d]pyrane- 1 -propionic acid is acted 
on by a dialkylsulphuric acid in the presence of an alkali to give 2-[2,3,4-trialkoxy-6-(2- 
carboxyethyl)phenyl]-5-hydroxy-l-cyclohexenecarboxylic acid which then undergoes ring closure. 
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3-hydroxy-9 ,10 ,1 1 -trimethoxy-1 ,2,3,4,67-hexahydro-5H-dibenzo[a,c]cycloheptatrien-5-one 
comprises acicular crystals of mp 84°C. 

The reaction of the present invention is illustrated as chemical formulae below. 





(wherein R has the same definition as before). 
An example of the present invention is given below. 
Example 

One gram of 3-hydroxy-9,10,l 1 -trimethoxy-1 ,2,3 ,4,6,7-hexahydro-5H- 

dibenzo[a,c]cycloheptatrien-5-one was dissolved in a mixture of 10 cc formamide and 10 cc of 
formic acid (80%), heated for one hour in a stream of nitrogen gas at 130-160°C then for one hour 
at 160-1 80°C, whereupon a further 10 cc of 80% formic acid was added dropwise over a period of 
four hours holding the internal temperature at 180°C. After cooling, the flow of nitrogen gas was 
stopped and extraction with benzole was performed immediately. The resulting benzole extract 
was washed sequentially with water, 5% aqueous caustic soda, water, 5% hydrochloric acid and 
water and upon removing the solvent, 403 mg of a brown residue was obtained. The residue thus 
obtained was dissolved in benzole, adsorbed with 8g of alumina, washed with 160cc of benzole 
and upon being eluted with 80 cc of a mixture of 0.5% alcohol-benzole, 147 mg of eluate was 
obtained. Upon recrystallising this eluate from ethyl acetate, 15 mg of acicular crystals of dl-3- 
formoxy-5-formamide-9,10, 1 1 -trimethoxy-2,3,4,4a,6,7-hexahydro-5H- 
dibenzo[a,c]cycloheptatriene was obtained, mp 161 °C 

IRA. KBr max. ji: 3.03, 5.78, 5.92, 6.03, 6.45 

VVX EtOH max. mji (log e): 2 1 8 (4.64), 249 (4. 1 8) 



Claim 



1. A method of preparing a dl-S-formoxy-S-foniiamide-^lO,! l-trialkoxy-2,3,4,4a,6,7- 
hexahydro-5H-dibenzo[a,c]cycloheptatriene shown by the general formula 




O.COH 



(R in the formula denotes a lower alkyl group) 
characterised in that a compound shown by the general formula 




(R in the formula is defined as before) 
is reacted with formic acid and formamide or a substance producing formamide. 
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